Resolving Vapor Intrusion Challenges via
Automated Continuous Real-Time Monitoring
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Presentation Summary

» Brief System Description

* |A Temporal Variation
 Applications of Monitoring
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The Fundamental Problem with Vi
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* Fully Quantitative! EPA Method TO-14

» Can Reach Ultra-Low Levels (<1 ug/m3) for
TCE, PCE, Vinyl Chloride & others

e <10 min Analysis Time for TCE & PCE
« Multiple Sample Locations (16 to 30)

» Very Stable - holds calibration for months
« Real-Time Data — Web-Based Dashboard
» Discrete Sampling Mode
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Data

* Concentrations

* Pressure Differential

* Barometric, Temp., Wind Speed, etc.

* Daily Summary Reports (by e-mail)
Trigger Relays

User Friendly Dashboard
—VOC Conc vs Time

— Contour/lIsopleth Images
— Moving Averages

—Plots in Seconds




User Friendly Web-Based Data

Data Channel [ TCE (ug/m3) #)(2016-02-10 10:22:29 AM _|id Jump to Time € Jump to Most Recent Tir  Z Level:( 0 &
Show DCP Labels # Show DCP Markers» Map Type | Aerial 4] Map Opacity[ 55% 3| Visualization Type [ IDW 4) Bin This Time Stepw

[ Actual Data ¢ (1 Hour Average % | (24 Hour Average %)

DCP:| P1-WR

DCP P1-WR TCE (ug/m3) at Z Level 0 123 Alerts in the Last 24 Hours (View All)
Raw Date Time  Norm Date Time DCP Alert Value

2016-02-10 2016-02-10 P1-WR 24,0905 TCE
10:34:38 08:23:00 ug/m3

2016-02-10 2016-02-10 34.1741 TCE
10:30:35 07:59:00 i ugim3
2016-02-10 2016-02-10 32.2501 TCE
10:06:16 07:35:00 il ug/m3

2016-02-10 2016-02-10 i 25.5198 TCE
2482016 92016 210/2016 0828:59 05.5900 a mes
Raw Date and Time |/Page 10f 16 (123 items) <Frev ]2 3 4 5 6 7 ... 14 15 16 Next>
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Former Dry Cleaner
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System QA/QC

* EPA Method TO-14

* Calibrated with Validated Gas Standards

* Minimum of 5 Calibration Points

* Can Run Calibration Gas Every Cycle of Ports

* Precision on EPA Indy Site: <10% over 100 Days
* Accuracy vs off-site TO-15: 17%

EPA Documented:

https://clu-in.orag/download/issues/vi/\VVI-EPA-600-R-13-241.pdf
(EPA/600/R-13/241 | June 2015 | www.epa.gov/research)
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* GC Setup
— Small footprint (~2’ x 4’ table required)

— Standard wall power (115v)

— Room with some temperature control
* Sampling Lines

— Up to 100m from instrument possible

— Small diameter tubing (1/8” or %4”)

* O&M

— Change nitrogen every 3 to 5 months

* Internet Connectivity
— Ethernet cable, site Wifi or cellular modem



|A Values Are Not Like This

Office Area (P2)

1 21 41 61 81 101 121 141 161 181 201 221 241 2&* et »°n1 271 241 261 381 401 421 441 461 481 501 521 541 561 581

Time (min)




Print Shop Air - PCE- June 2014

Office Area (P2)

10x-15x
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1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361 381 401 421 441 461 481 501 521 541 561 581
Run #




Minimum

Maximum
166.0614

48.8555

inimum

Faximum 166.0614
vl

DCP Port-01 (Portl) Freon-11 (ug/m3)
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2017-10-30 10:55:21
2017-10-30 07:19:17
2017-10-30 0340012
2017-10-30 00:01:08
2017-10-29 20:25:03
2017-10-29 16:42:59
2017-10-29 13:06:54
2017-10-29 09:27:50
2017-10-29 05:51:45
2017-10-29 02:12:41
2017-10-28 22:36:36
2017-10-28 18:57:32
2017-10-28 15:21:28
2017-10-28 11:42:23
2017-10-28 08:06:18
2017-10-28 04:27:14
2017-10-28 00:51:09
2017-10-27 21:12:05
2017-10-27 17:30:00
2017-10-27 13:53:56
2017-10-27 10:14:51
2017-10-27 06:38:46
2017-10-27 02:59:42
2017-10-26 23:23:37
2017-10-26 19:41:33
2017-10-26 16:05:28
2017-10-26 12:26:24
2017-10-26 08:50:19
2017-10-26 05:11:15
2017-10-26 01:35:10
2017-10-25 21:56:06
2017-10-25 18:17:01
2017-10-25 14:40:57
2017-10-25 11:01:52
2017-10-25 07:25:47
2017-10-25 03:46:43
2017-10-25 00:10:38
2017-10-24 20:31:34
2017-10-24 16:55:29
2017-10-24 13:16:25
2017-10-24 09:37:20
2017-10-24 05:55:16
2017-10-24 02:19:11
2017-10-23 22:40:07
2017-10-23 19:01:03
2017-10-23 15:21:58
2017-10-23 11:42:54
2017-10-23 08:06:49
2017-10-23 04:24:45
2017-10-23 00:45:40
2017-10-22 21:06:36
2017-10-22 17:30:31
2017-10-22 13:51:26
2017-10-22 10:15:22
2017-10-22 06136118
2017-10-22 03:00:14
2017-10-21 23:36:09
2017-10-21 19:57:05
2017-10-21 16:21:00
2017-10-21 12:35:56
2017-10-21 08:59:51
2017-10-21 05:20:47
2017-10-21 01:44:42
2017-10-20 22:05:38
2017-10-20 18:29:33
2017-10-20 14:50:29
2017-10-20 11:14:29
2017-10-20 07:35:20
2017-10-20 04:05:16

Actual Reading Date and Time
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Large Industrial Building

20x to 50x
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Determining Exposures to VOCs
How High?
How Often?
For How Long?




Monitoring Indoor Air VOCs

PCE - 420 1st Floor Air

~24 hours




Finding VOC Entry Points

* Discrete Sample Mode: 40-50 samples/day
e Continuous Mode: 16 locations at a time
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VOC Entry Point Determination

RoomA03AndoorAir®@ TCEQug/m3)




Determining IA vs VI Source

Office Area (P2)

ny

1 21 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361 381 401 421 441 461 481 501 521 541 561 581
Run #
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Typical Data After 14 Days

Office Area (P2)

15 ug/m3

21 41 61 81 101 121 141 161 181 201 221 241 261 281 301 321 341 361 381 401 421 441 461 481 501 521 541 561 581
Run #
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Determining |A vs VI Source

TCE




Assessing Effectiveness of Remedies

* Can Try Various Remedies & See Effects

— HVAC modifications

— Fans on/off

— Air filtration units

— Sealing sumps & cracks
—Optimizing vapor recovery systems

Can put VI Issue to Rest in Days
Rather than Months or Years!! ~ Vapor Safe'y”
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Proving the Effectiveness of a R
SSD System
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Air Filtration Units

Trailer - 1st Floor

Filters On Filters Off
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Remedy Effectiveness

Location BZD24
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Determining Cause & Effect

TCE vs. Pressure Differential, Women's Restroom

B

2/2/2016,0:00 2/3/2016,0:00 2/4/2016,0:00 2/5/2016,0:00 2/6/2016,0:00 2/7/2016,0:00 2/8/2016, 0:00 2/9/2016,0:00 2/10/2016,0:00 2/11/2016, 0:00
Date Time
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TCE and Barometric Pressure, Women's Restroom

103000

102800

102600

102400

102200 —TCF

Barometric
102000

TCE Concentration (ug/m-)

100

Barometric Pressure (Pa)

50 101800

o h | | I I

s : : 101600
2/2/2016, 0:00 2/3/2016, 0:00 2/4/2016, 0:00 2/5/2016, 0:00 2/6/2016, 0:00 2/7/2016, 0:00 2/8/2016, 0:00 2/9/2016,0:00  2/10/2016, 0:00 2/11/2016, 0:00

Date Time




Determining Cause & Effect
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Monitoring Remediation

°* Remediation & Mitigation System Monitoring
— Thermal Heating - ERH
— In-Situ GW/Soil Remediation - Peroxide
— Sub-Slab Depressurization Systems

vurlU| Ourc \/
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Remediation Monitoring
Vinyl Chloride Effluent

Location EF-1 - Vinyl Chloride

+ 73 ug/m3

Energized

—_
[32]
ES
']
=
=
GJ
T
5
= 4
C
>
£
>

Before Energized

2/?7/17 i X 1147 * " 3/21/17




Vur;\n OuTc%
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e High Resolution Data Gives Pattern
e Pattern = Opportunity

e Opportunity to:
— Differentiate Indoor vs Subsurface Source
— Find VOC entry locations, preferential pathways
— Determine best remedy
— Evaluate effectiveness of mitigation systems
— Evaluate effectiveness of remediation systems

Within Days!




The Obvious Questions:

* \What Does 1t Cost?
v/ $1000 - $2000/day (~$10/analysis)
v" 10 canisters: $5000

* Do Agencies Accept?
v EPA Regions 1, 9, 10
v’ MA, CA, NH, IN, AZ, OH, Navy
v Upcoming: EPA-R5, NC, USACE

* How do Results Compare to TO-157
v No complaints to date

Vur;\u Ourcl //
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Blayne Hartman, Ph.D.
blayne@hartmaneg.com

1A-2-{7043226261-2-[FCE (ug/m3) vs. San Diego-[NOAA-KSAN-
Diego-[NOAA-KSAN-[Wind Speed {
018-03-14 08:30:20 AM to 2018
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